JP2002245852A 



2002-8-30 



Bibliographic Fields 

Document Identity 

(19)[f§firS] 
B*S1#«Fff(JP) 

Ol)[ftlHH»] 

*$gf|2002- 245852 (P2002-245852 
A) 

(43)[fiHB] 

¥J*1 4^8^ 300 (2002. 8. 30) 

Public Availability 
(43)[4*HB] 

4^8^ 300(2002. 8. 30) 

Technical 
(54)[*Ha>*S] 

(5i)[BBM*»»H*7H6] 

H01B 1/22 

1/00 

CFI] 

H01B 1/22 A 
1/00 H 
C 

[H#E<Z>»] 
5 

OL 
6 

[^-^=i-K(##)] 

5G301 

[F 

5G301 DA03 DA06 DA29 DA57 DD01 DE01 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2002 - 245852 (P2002 • 
245852A ) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year August 30 days (2002.8 . 30) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year August 30 days (2002.8 . 30) 

(54) [Title of Invention] 
CONDUCTIVE PASTE 

(51) [International Patent Classification, 7th Edition] 

H01B 1/22 

1/00 

[FI] 

H01B1/22A 
1/00 H 
C 

[Number of Claims] 
5 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Theme Code (For Reference)] 
5G301 

[F Term (For Reference)] 

5 G301 DA03 DA06 DA29 DA57 DD01 DE01 



Page 1 Paterra Instant MT Machine Translation 



JP2002245852A 



2002-8-30 



Filing 

*»# 

(21) [tBSIS^] 

&M2001 -4271 8(P2001 -4271 8) 

(22) [UJg|B] 

¥1^13^2^ 200(2001. 2. 20) 
Parties 
Applicants 

(71) [ffifi|A] 

000004455 

[ft*Xli*»] 

[ftRfrXligfft] 

m^«T?fE15»r?i2T B 1 S1 
Inventors 

(72) [fgHjj#] 
[ft*] 

*- 
[ttfifrXligfiff] 

a«*l>fc%*3^nS**£**BIRl380# 

(72)[«n*] 
[ft*] 

[ttRffXI*gRff] 

3E«»l>fcftft^ili**Sl**afllIi 380$ 

*i HSWbjax«*a*aiij«rtt*i9frt 

Agents 
(74)[ftSA] 

HUM] 

100074631 
[#S±] 



[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application 2001 - 42718 (P2001 - 42718 ) 

(22) [Application Date] 

Heisei 1 3 year February 20 day (200 1 .2 . 20) 



(71) [Applicant] 
[Identification Number] 
000004455 

[Name] 

HITACHI CHEMICAL CO. LTD. (DB 69-053-5794 ) 

[Address] 

Tokyo Prefecture Shinjuku-ku Nishishinjuku 2-1-1 

(72) [Inventor] 

[Name] r- 

KJkuchi Junichi 

[Address] 

Inside of Ibaraki Prefecture Hitachinaka City Oaza Tarazaki 
letter Nishihara 138 0 1 day stand transformation 
industrialcorporation Yamazaki operations center 

(72) [Inventor] 

[Name] 

* mulberry T island Shuji 
[Address] 

Inside of Ibaraki Prefecture Hitachinaka City Oaza Tarazaki 
letter Nishihara 138 0 1 day stand transformation 
industrialcorporation Yamazaki operations center 

(74) [Attomey(s) Representing All Applicants] 
[Identification Number] 
100,074,631 
[Patent Attorney] 



Page 2 Paterra Instant MT Machine Translation 



JP2002245852A 

Abstract 

(57)[g&] 

[PS] 

JtA< 3-20 &tfftg(D¥*SD!&&A< 5~30/am "C 



Claims 

Htlfll*e«B] 

/W>*Jttf fr-3**t» 
A<&lt»XI*$a££t»CD-g|5£StfJLTS®A< 

^*hitA< 3-20 &tfftg(D¥*3&&*< 5-30*/ 



fflt»xi*8?££t»<z>gais»*<. io~6o%-efc 



[M**3] 

88:12-96.5:3.5 "Cfc^iS^JS 1 XI* 2 IBftCOg 

[»*J*4] 

«m^-XhlC J*LT 2-20 fi*%^£ 

i§#l<0^jS*<. 1 50-260 degC-efeS»#« K 
2»3XI*41E«©S«'<-Xh. 

Specification 



2002-8-30 

[Name] 

Takada Yukihiko (1 other ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

conductive paste which is superior in solderable and electrical 
conductivity is offered. 

[Means to Solve the Problems] 

Including conductive powder ,> binder and solvent, at same 
time conductive powder exposingportion of copper powder 
and copper alloy powder, sheath it is done with thesummary 
silver, shape is flat, aspect ratio conductive paste D where the 
average particle diameter of 3 - 20 and major diameter is 5 - 
30;mu m 

[Claim(s)] 
[Claim 1] 

Including conductive powder* binder and solvent, at same 
time conductive powder exposingportion of copper powder or 
copper alloy powder, surface being summary silver, sheath it 
is done, shape is flat, aspect ratio the conductive paste 0 
where average particle diameter of 3 - 20 and major diameter 
is 5 - 30;mu m 

[Claim 2] 

exposed surface area of copper powder or copper alloy 
powder, conductive paste 0 which is stated in the Claim 1 
which is 10-60% 

[Claim 3] 

proportion of conductive powder and binder, vis-a-vis solid 
component of conductive paste with weight ratio conductive 
powder: binder 88: 12 - 96.5: 3.5 conductive paste 0 which is 
statedin Claim 1 or 2 which is 

[Claim 4] 

solvent, vis-a-vis conductive paste 2-20 weight% conductive 
paste Q which is statedin Claim 1, 2 or 3 which is something 
which is contained 

[Claim 5] 

boiling point of solvent, conductive paste D which is stated in 
Claim 1 , 2, 3 or 4 whichis 150 - 260 deg C 

[Description of the Invention] 
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[ft*<Dftffi] 

ftJfcO^m^-XHitt^fcm* 1994 * 10 
^<D 42-46 9H=E«**lTL^*«fc3IC» ft. 

* >*\ *«5§»isi;!&iiic)£i:T*iin«i$*p 

[0003] 
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[0001] 

[Technological Field of Invention] 

this invention is used directly does soldering as electronic 
part, circuit metallization material* electrode materials 
conduction joining material, it regards thepossible conductive 
paste . 

[0002] 

[Prior Art] 

As stated in 42 - 4 Claim 6 of electronic material. 1 994 
October number, making use of the gold, silver, copper, 
carbon or other electrically conductive powder, mixing to 
paste to that including binder, organic solvent and according 
to need additive,it produced conventional conductive paste. 

Especially, with field where high electrical conductivity is 
required, gold powder or silver powder was used generally. 

[0003] 

conductive paste which contains silver powder from fact that 
electrical conductivity issatisfactory is used for formation of 
printed circuit board, electronic part or other electrical 
circuit and electrode, butas for these when electrolysis 
impression is done under atmosphere of the heat and 
humidity, electrodeposition of silver which is named ■ 
migration in electrical circuit and electrode occurs and ' . 
deficiency that occurs between of electrode orbetween 
metallization does shunt. 

Whether measure in order to prevent this migration is done, 
several the application does moisture-proofing paint in 
surface of conductor or or other measure which adds 
nitrogen-containing compound or other corrosion inhibitor to 
conductive paste is examined, but it was not something where 
sufficient effect is acquired. 

[0004] 

In addition, to obtain satisfactory conductor of continuity 
resistance, blended amount of silver powder you must 
increase, there was a deficiency that from factthat silver 
powder is expensive also conductive paste becomes 
expensive. 

If silver sheath copper powder is used, be able to improve 
migration, if this is used,it means that inexpensive conductive 
paste is acquired. 

But when silver sheath and to be thick sheath is done in 
uniform,there is not a improvement effect of migration. 

Furthermore there was a deficiency that to coating of 
conductive paste which isacquired, soldering is applied is not 
possible directly . 
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[0005] 



[0006] 

»tt^-Xh(D^MlcStt1bffiS^JSLT*tt 
[0007] 

[0008] 



fc», *«'<-XKJ!)Jfc||tl*S*«ttfcft6«: 

I*. 



In addition when it solders in conductive paste which uses 
silver powder, therewas also a deficiency that silver eating 
happens, cannot do connectingin fully. 

[0005] 

On one hand, as for conductive paste which uses copper 
powder, because oxidation of copper after thermosetting is 
large, oxygen and copper powder whichare included in air and 
in binder react, form oxidized film in surface, electrical 
conductivity decrease considerably. 

Because of that, oxidation of copper powder is prevented 
including the various additives, copper paste which electrical 
conductivity stabilizes is disclosed, but the electrical 
conductivity did not reach to silver paste , in addition was a 
deficiency even in the storage stability. 

Furthermore, in coating of copper paste which is acquired, 
with the conventional copper paste, there was also a 
deficiency that soldering is applied is notpossible directly . 

[0006] 

Until recently, because as for conductive paste of public 
knowledge, theaforementioned way soldering applies directly 
and is not possible, administering activation to coating of 
conductive paste, electroless plating it does, or after 
administering copper electroplating in plating liquid with 
coating as cathode, it soldered on copper surface. 

[0007] 

But, unless connection of interlayer of coating and copper 
plating issecure, it is not a practical. 

Therefore, if soldering possible conductive paste where it is 
not necessary toadminister electroless plating or electroplating 
is developed, because circuit forming processis shortened 
greatly, merit is large. 

[0008] 

It is difficult soldering to make directly conventional 
conductive paste, but as conductive powder when ratio of 
conductive powder is made high making use of abbreviation 
spherical shape conductive powder, in proportion of 
conductive powder: binder, in conductive paste soldering 
becomesdirectly possible. 

But because conductive powder of abbreviation spherical 
shape is used for conductive powder,coating of conductive 
paste does not become high electrical conductivity. 

When electrical conductivity in order to improve, if flat 
conductive powder should have beenused, but is made many 
ratio of flat conductive powder by comparison with the 
binder, problem that occurs viscosity of conductive paste 
becomes high. 
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[0009] 

-So ^ 

«tt(D|fi|±S!i*aic«*i«3l«'<-Xht» 
MUX 4 fttf 5 BttOWHIi* »** K 2 ft 

[0010] 

/ w>yftt;*»s*#. 

ttT-.TX^Httf 3-20 fttfgg<Z>¥B)l& 
mt< 5-30 /i m "Cft****— XH=Hfft. 



[0011] 

U^Vifi 88: 1 2-96.5:3.5 -Cft****— 

2-20 M%£*Lfc*0>-e*S**'<— XMc 
*&lC,*ftBI*.ftffl®ad4< 150-260 deg 

c v&zmm^-^HzM-fZo 

[0012] 

[Baa>»Ka>»B] 



[0009] 

[Problems to be Solved by the Invention] 

Invention which is stated in Claim 1 is something which 
offers conductive paste which is superior in solderable and 
electrical conductivity. 

Invention which is stated in Claim 2 is something which 
offers improved effect of solderable and conductive paste 
which is superior in migration. 

Invention which is stated in Claim 3 is something which 
offers conductive paste which in improved effect of 
solderable and electrical conductivity and issuperior. 

Invention which is stated in Claim 4 and 5 has effect whichis 
stated in Claims 1, 2 and 3 , furthermore it is something which 
offers the conductive paste which is superior in workability. 

[0010] 

[Means to Solve the Problems] 

this invention is done, including conductive powder > binder 
and solvent, at same time conductive powder exposing 
portion of copper powder or copper alloy powder, surface 
being summary silver, sheath, shape is flat, aspect ratio it 
regards conductive paste where average particle diameter of 3 
- 20 and major diameter is 5 -30;mu m. 

In addition, as for this invention, exposed surface area of . 
copper powder or copper alloy powder,regards conductive 
paste which is 10 - 60%. 

[0011] 

In addition, as for this invention, proportion of conductive 
powder and binder,conductive powder: binder 88: 12 - 96.5: 
3.5 regards conductive paste which is with weight ratio 
vis-a-vis solid component of conductive paste. 

In addition, as for this invention, solvent, 2-20 weight% 
regards the conductive paste which is something which is 
contained vis-a-vis conductive paste. 

Furthermore, this invention regards conductive paste where 
boiling point of solvent is 150 - 260 deg C. 

[0012] 

[Embodiment of the Invention] 

As for conductive powder when contact point is little, 
resistance is easy to becomehigh. 

Regarding to this invention, enlarging contact area of 
conductive particle, in order toobtain high electrical 
conductivity, giving impact to conductive powder, deforming 
shape of particle in flat, it is something which it uses. 
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[0013] 

X^htttf 3-20 »tfftga>¥i&ttffi4< 5-30 
/im OmMs »*L<l±7X^hhbA< 3-15 & 
tfgg<D¥$&gA< 5-20 /im <Df5H(D»® 

*»-e***»*tti<tt<fcy , 20 £jS;t£<ttt 

«tt4<Hltl=*-S. 

ttA<gf&£fcy*30//m SffliL&fcfflgllcJIll* 
[0014] 

So 

-fif-(T;u/\*>a«)*fflixraiiSLfco 

[0015] 

C<tA<#*L<* ttlc«ttM4fttt£J|Jlv|t 



[0016] 

tt<D»<b. 10~60%CDfEfflA< 
*?*L<* 10-50%(DteHA<cfcy»*L<. 
10-30%CDl6H^blcSf*Ll^o 



[0017] 

Mtt3U4M**»0>aifil::«£t«+*l:: 
l±* g&tf)o£* llfco^, fttfttto**® 



[0018] 



[0013] 

aspect ratio average particle diameter of 3 - 20 and major 
diameter range of 5 - 30;mu m,preferably aspect ratio average 
particle diameter of 3 - 15 and major diameter uses 
conductive powder of range of5 - 20;mu m, as flat conductive 
powder which is used for this invention, when it isneeded , 
aspect ratio is under 3, electrical conductivity becomes low, 
when itexceeds 20, workability becomes difficult. 

In addition when average particle diameter of major diameter 
is under 5;mu m, workability becomes difficult, when it 
exceeds 30;mu m, clogging occurs in mesh etc which and is 
used for printing workability decreases. 

[0014] 

Furthermore, it can measure average particle diameter as it is 
called in descriptionabove, due to laser scattering type particle 
size distribution measurement device. 

Regarding to this invention, as aforementioned device it 
measured makinguse of Mastersizer (T jpl 1 van supplied ). 

[0015] 

As for conductive powder which is used for this invention, 
exposing portion of copper powder or copper alloy powder, 
surface being summary silver, uses the silver sheath copper 
powder or silver sheath copper alloy powder which sheath is 
done, it is desirable ,if it uses especially silver sheath copper 
alloy powder, it is desirable in point of the oxidation 
prevention. 

Without exposing portion of copper powder or copper alloy 
powder, when it usesthose which sheath it does silver for 
entire surface, solderable becomes bad, objective of this 
invention is achieved not to bepossible, in addition also 
migration becomes bad. 

[0016] 

As for exposed surface area of copper alloy powder, 10 - 60% 
ranges are desirable from the oxidation* electrical 
conductivity or other point of solderable* exposed part, 10 - 
50% ranges are more desirable, 10 - 30%ranges furthermore 
are desirable. 

[0017] 

sheath to do silver in surface of copper powder or copper 
alloy powder,there is a displacement plating* electroplating* 
electroless plating or other method, from fact that thing and 
running cost where the adhesion force of copper powder or 
copper alloy powder and silver is high are inexpensive,sheath 
it does with displacement plating, it is desirable . 

[0018] 
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B»xii«£*»©Sffi^©B©*Mii* 
&fr*m®xitm$&mzttLx 5-25 mm% 

©MSBtf»*L<* 10-23 fi*%(DlSHA<*&lz 
[0019] 

^oofiatfiaa>jt*(fiMa)*i^. 



©&T©ftg/*ag£#tf>. **lb©¥£){il£ 



[0020] 

oi^t. *©«T©*Bi::ifrr*- o©¥fr 

&©B*£fr1*©5*afiMlil::fc4— o© 

¥frtt©ffijre*5. 

ic»-r4 - o©vff «©«*^*?*©3%. ft 



[0021] 

1*. «**-*h©a»#i::SLTMit-ei» 

88:12-96.5:3.5 ©ffiffl-Cfc&C: 
fc#»*L<* 90:10-95:5 ©ttH"C*4Ci:4<* 

**«A«±B©iiBtTI§l*t/<-f>y©ll 

fS]A<fey. ±ia©®H^±[Hi4i:»m^-Ah 



As for coating amount of silver to surface of copper powder 
or copper alloy powder,range of 5 - 25 weight% is desirable 
migration resistance * cost, from electrical conductivity 
improvement or other point vis-a-vis copper powder or copper 
alloy powder, range of 10- 23 wt% furthermore is desirable. 

[0019] 

aspect ratio in this invention is major diameter of particle of 
conductive powder and the ratio (major diameter/short 
diameter ) of short diameter. 

Regarding to this invention, as it mixes particle of conductive 
powder well in the curable resin where viscosity is low 
standing does and settling does the particle hardening resin 
that way, it cuts off cured product which itacquires in 
perpendicular direction, expanding shape of particle which 
appearsin cross-section with electron microscope, it observes, 
At least it seeks major diameter/short diameter of particle of 
one-by-one concerning the particle of 100, it makes aspect 
ratio with those mean. 

[0020] 

It is a distance of parallel line of two which here, short 
diameter, inorder to put between combination particle of 
parallel line of two which touches to outside of particle 
concerning particle whichappears in aforementioned 
cross-section, it selects, becomes inside shortest spacing of 
.those combinations. 

On one hand, major diameter with parallel line of two of right 
angle direction, amongcombinations of parallel line of two 
which touches to outside of particle, is distance of parallel 
line of two which becomes the longest spacing in parallel line 
which decides aforementioned short diameter. 

rectangle which is formed with these four lines becomes size 
where particle is settled among those exactly. 

Furthermore, regarding to this invention, concerning concrete 
method which it did it mentions later. 

[0021] 

Regarding to this invention, as for proportion of conductive , 
powder and binder,conductive powder: binder 88: 12 - 96.5: 
is 3.5 ranges with weight ratio vis-a-vis the solid component 
of conductive paste, it is desirable ,90: 10 - 95: it is arange of 
5, furthermore it is desirable . 

When conductive powder is less than above-mentioned range, 
because ratio of binder becomes many, when there is a 
tendency where solderable decreases, exceeds 
above-mentioned range intensity of coating of the conductive 
paste decreases, there is a tendency where in addition 
viscosity becomesextremely high. 
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[0023] 

2-20 M%<Dl5HT*fc£C£3&<#*L<.2~15 
[0024] 

xKDisitS3ett©jsai;*JM©tt«»iB0 

jSl? 150-260 deg C 0)9M'CAiZtifi» *L 
<* 170-240 deg C (7>*&HT?fe&C£A<*?FblC# 
*U*. 

[0025] 

rt;ut: h-;u* s^ntfu^yua— </u^ux 
— t;u* v^pfc? u>7'Jp-- ;ux^;ux— =f 

^peuv^'ja— ;u-fv^Ptf;u^;ux— r 
;u* v^Pt°u>^u=i-;u^v^pe;ux^;u 
x-xvu, hu^Ptfuvyga— vm^^ux-t- 
;u* ^Pt°u>^ ! j3-;u^-v^U-^;ux 
— t^u* ^Pt°U>^»JP— ;nwn- 
-trr-K x^u>^'jzi— ;ux^;ux-^;u7 
■fex— K x^u>^'jp-;u^;i/x— ^;u % 
i;x^u>yjp-;uy^;ux— MJx^u 
>^«j=i-;m^ux— ^;u* vx^b>^'Jp 
— ;ux^;ux— r;u, x^b>^Ua— ju??ju 
x— x;u, vx^u>^'ju— ji/^n/x— t- 
;u* 3->^;u-3->h+i/^y-;u. 3-p<* 
ju-3->h*v:?^ux-x;u, ?l&x*;u* 

[0026] 



[0022] 

viscosity of conductive paste which uses flat conductive 
powder with same composition becomeshigh in comparison 
with conductive paste which uses abbreviation spherical 
shape conductive powder,also workability becomes bad. 

With this invention, this problem can be solved by adding 
solvent. 

When solvent is added, film thickness of coating of 
conductive paste volume fraction of solvent becomes thin. 

In addition when polishing step etc of coated surface enters, it 
is notdesirable for coating to be thin. In that case if multiple 
times conductive paste application is done and coating is 
madethick, you can evade this problem. 

[0023] 

content of solvent which it adds is range of 2 - 20 weight% in 
the viscosity of conductive paste and point of film thickness 
of coating vis-a-vis conductive paste, it is desirable , it is a 
range of 2 - 15 weight%,furthermore it is desirable . 

[0024] 

In addition, as for boiling point of solvent, it is a range of 1 50 
- 260 deg C in point of viscosity stability of conductive paste 
at time of job andpoint of drying time of solvent, it is 
desirable , it is arange of 1 70 - 240 deg C, furthermore it is 
desirable . 

[0025] 

As for solvent, solvent which mixes 1 kind or solvent of the 
according to need 2 kinds or more is used. 

You can list for example ethyl carbitol* dipropylene glycol 
methyl ether* dipropylene glycol ethyl ether* dipropylene 
glycol butyl ether* dipropylene glycol isopropyl methyl 
ether* dipropylene glycol isopropyl ethyl ether* 
tripropylene glycol methyl ether* propylene glycol tar plain 
gauze Lee butyl ether* propylene glycol ethyl ether acetate* 
ethylene glycol ethyl ether acetate* ethylene glycol butyl 
ether* diethylene glycol methyl ether* triethylene glycol 
methyl ether* diethylene glycol ethyl ether* ethylene glycol 
butyl ether* diethylene glycol butyl ether* 3- methyl — 3- 
methoxy butanol* 3- methyl— 3- methoxybutyl ether and 
ethyl lactate* butyl lactate etc as the solvent which is suited 
for above-mentioned condition. 



[0026] 
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[0027] 

AD. tfX7x/— ;U F, 

;u5?yj*>i?^x— ^fr'O* 

x^vfitflHf>v-yuvv;ut^>h>r>l|0)« 

+H>\ vv^a^>^>vx>v^-9-^h\ T 
^^'^xtf^Tv^hro.fcafcliiJI 
iCx^i>^gA^lfP,*iS 0 

[0028] 

*SIEICfc^Tli!&glCl£i;TW81ttt#ai] 

;u?»;;;ux— x;u^ui?;uyj*>^;ux— 
3fciMS©x#*^aMa<*if&*v&. 

^*i6©x7K#*>»Kai/fRrtttt^#ai4. * 

axi±2aKl±^;I^LTffll^ctA<-e^S. 
[0029] 

U>v75>, vT5/v7x-;U>^>, v75/ 
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As for binder which is used for this invention, epoxy resin 
compositionand its curing agent are desirable, epoxy resin 
those of liquid state is desirablewith ambient temperature. 

With ambient temperature those which crystallization are 
done can evade crystallization byfact that it mixes with liquid. 

epoxy resin of liquid state, by fact that with for example 
ambient temperature even withthose of solid it mixes with 
epoxy resin of liquid state with ambient temperature 
stabilizing with ambient temperature, also those which 
become liquid state includewith ambient temperature in this 
invention. 

Furthermore regarding to this invention, ambient temperature 
it means those where the temperature shows approximately 25 
deg C. 

[0027] 

Those of public knowledge it can use epoxy resin which is 
used for this invention,it can list alicyclic epoxy resin like 
polyglycidyl ether* dihydroxy naphthalene diglycidyl ether* 
butanediol diglycidyl ether* neopentyl glycol diglycidyl 
ether or other aliphatic epoxy resin and diglycidyl hydantoin 
or other heterocyclic epoxy * vinyl cyclohexene dioxide * 
dicyclopentane diene dioxide* alicyclic diepoxy adipate 
which are acquiredby reaction compound* for example 
bisphenol A* bisphenol AD* bisphenol F* novolak* 
cresol novolak and with epichlorohydrin which epoxy group 2 
or more are contained in molecular weight. 

[0028] 

Regarding to this invention, it can use according to need 
flexibility imparting agent. 

Those of public knowledge can use also flexibility imparting 
agent, can list compound* for example n- butyl glycidyl 
ether* bar "9" T. acid glycidyl ester* styrene 

oxide* ethylhexyl glycidyl ether* phenyl glycidyl ether* 
cresyl glycidyl ether* butyl phenyl glycidyl ether or other 
conventional epoxy resin where just 1 has epoxy group in 
molecular weight. 

Mixing alone, 2 kinds or more, you can use these epoxy resin 
and flexibility imparting agent. 

[0029] 

for example menthene diamine* iso y^~Dl/ diamine* 
metaphenylene diamine, it can use diamino 
diphenyl methane* diamino diphenylsulfone* methylene 
dianiline or other amines* phthalic anhydride* anhydrous 
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n^'J^h^* ***:□/ ^h5tKP«l*^ 
5K*<Dfb£fcSflMb»k #'J75KttIS* ?x/ 
b*i£*<* fcWci&CT. »tttt75:/ffl*blH 
5>* -f52V-;u£i* h'J^x-;u*x^>r>, -r 

[0030] 

Cft&(DflMb*]<D^»l3\ «m^-XhCD® 
ft*0)if5XR»j{a(Tg)©jiS-CX7|«*5/»8B 
100 MfiW^&LT 0.1-25 UflS0)fBEI'efc£ 

[0031] 

>Nft3«J* &3£iJ* ttMkit*l*£B 

ttLTi&-l::«*LT*&*i«. 

sa* m&ftis ®*mm&mL &mK±mm 

it. <*to<Db<DT>&<, *<D^*rMli* ^s^- 
XhKftLT 0.01-1 M%a>ttB - e&*Cfa&< 
HF£L<* 0.03-0.5 fi*%<DffiBT*fc£vI<!:rt<£ 

[0032] 

»]* *30f'J>**k ;N&aj* t»3fc$ffifliS#j* 
=*D-;i,*-ei*-i=B*. #tj*L-c»3c£ 

[0033] 
[JtltM 



XtK*S/»IB(= f8jq D p« 140Q60 
MSB* JBKK^^Ui/^JUx— r;u(»«<b 
I$((*)S>ffip a n« ED-503)40 M»,2-:7x 

fl«*a7 % ;-^ 2P4MHZ)3 MSfl&tfvv 



trimelletic acid* pyromellitic acid anhydride* succinic 
anhydride* tetrahydrophthalic anhydride or other acid 
anhydride * imidazole* dicyanodiamide or other compound 
curing agent* polyamide resin* phenolic resin* urea resin 
or other resin system curing agent, as the curing agent which 
is added to binder, but jointly using with according to need* 
latency amine curing agent or other curing agent,it is possible 
to use, generally in addition such as tertiary amine* 
imidazoles* triphenyl phosphine* tetra phenyl /jh staple 
fiber borate etc to add compound which is known as 

curing promoter of epoxy resin and phenol type curing agent 
it is possible. 

[0030] 

content of these curing agent is range of 0. 1 - 25 parts by 
weight in point of glass transition temperature (Tg ) of cured 
product of conductive paste vis-a-vis epoxy resin 100 parts by 
weight, it isdesirable , it is a range of 1 - 20 parts by weight, 
furthermore it isdesirable . 

[0031] 

Adding according to need jp8 ^rV agent* coupling agent* 
foam inhibitor* powder surface treatment agent* 
antisettling agent etc other than above-mentioned 
material,mixing to uniform, it is acquired in binder which is 
used for the this invention. 

according to need jp8 ^-V agent* coupling agent* foam 
inhibitor* powder surface treatment agent* antisettling 
agent etc which is added may be something of public 
knowledge, content is range of 0.01 - 1 weight% vis-a-vis 
conductive paste, is desirable, it is a range of 0.03 - 0.5 
weight%, furthermore is desirable. 

[0032] 

conductive paste of this invention, above-mentioned binder* 
conductive powder* solvent and according to need the jp8 
3rV agent* coupling agent* foam inhibitor* powder 
surface treatment agent* antisettling agent etc which is 
added and also, to uniform with such as agate machine* 
kneader* triple roll mixing and dispersing it can acquire. 

[0033] 

[Working Example(s)] 

Below, this invention is explained with Working Example . 
Working Example 1 

Mixing to uniform epoxy resin (Mitsui Chemicals Inc. (DB 
69-056-7037 ) make, tradename HOC ) 60 parts by weight* 
aliphatic diglycidyl ether (Asahi Denka Kogyo K.K. (DB 
69-057-1 1 87 ) make, tradename ED-503 ) 40 parts by 
weight* 2- phenyl-4- methyl-imidazole (Shikoku Chemicals 
Corporation (DB 69-053-8434 ) make, tradename Curezol 
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[0034] 

Sfcl-ThV-f XjiT-#MLfc¥K|l4S*< 5.4 u m 
M'VMUfcfcy AgCN 80g Rlfi NaCN75g 

tbo£%fc-Q&ftffim-nLxm<Dmt>< is a 



[0035] 

#fcffitf)o£fflt& 470g ai;SSA< 10mm (Dv 
;U3~T^-;u4kg £&AU 8 IffllBISSttT 
»tt«t»*1*-. TX^Ht A<¥*3 6.2 & 
g<D¥*3*&ga< 7.8 // m <DH¥ttHtf)o£&Sf» 

23~58%OaSBl?¥^l* < 48%T?feofco 



[0036] 

±CTf#fc/<-f>y 35g, Ji¥tti§#>o£g8t& 
465g l=»aii:l/cx^ua;nfi — 202 
deg C)40g ^JffliT, Mt&t«flH.«ttfttfH4: 
P-;U-eiS)-|C;1^, fl-fUtLTgS^-Xh* 

fcfc\ WMMr/t-f^atoiMM*, SI*"*-*.!- 
93:7 T?fcofc„ 

*fc»««>**r*tt 7.4 a»%-efcofc. 

[0037] 

1.0mm <&&:7xy'-,/Uffl3§;»litE(B£<bJ5£l 
*(t*)8l. iSfl* MCL-437F)<D$$§£x>y*> 

<f»ttl=Jfc*U, 170 deg C -C 90 ttfelJuMg 

LT#a» 2 3 zmzo 



fcfcH 1 2 icfci^T 1 ligft^i/— ju^ 

[0038] 
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2P4 MHz ) including 3 parts by weight , and dicyanodiamide 
3 parts by weight it made binder. 

[0034] 

In order average particle diameter which is produced next 
with atomization method spherical shape copper powder 
(Nippon Atomise Kako K.K. (DB 69-246-4027 ) Ltd. make, 
tradename SF— Cu )of 5.4;mu m after washing with dilute 
hydrochloric acid and pure water, with the plating solution 
which includes per liter of water Ag CN 80g and NaCN75g 
for quantity of the silver 1 8 weight% ago vis-a-vis spherical 
shape copper powder, it did displacement plating, water wash, 
dried and acquired silver plated copper powder. 

[0035] 

silver plated copper powder 470g and diameter which after 
this and into ball mill canister of 2 liter are acquired at 
description above throwing zirconia ball 4 kg of 10 mm, 
8-hour turning and deforming shape, aspect ratio average 
particle diameter of average6.2 and major diameter acquired 
flat silver plated copper powder of 7.8;mu m. 

quantitative analysis doing particle of flat silver plated copper 
powder which it acquires with lOremoval, and scanning 
Auger electron spectrum analyzer when you inspected 
concerning exposed surface area of the copper average was 
48% in 23 - 58% ranges. 

[0036] 

In binder 35g* flat silver plated copper powder 465g which 
is acquired at description above ethyl carbitol (boiling point 
202 deg C including 40 g as solvent, with stirred agate mill 
and triple roll to the uniform mixing and dispersing it 
acquired conductive paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 93: 7was with weight ratio 
vis-a-vis solid component of conductive paste. 

In addition content of solvent was 7.4 weight%. 

[0037] 

Next, on surface where thickness removes copper foil of 
paper phenol copper clad laminated board (Hitachi Chemical 
Co. Ltd. (DB 69-053-5794 ) make, tradename MCL-437F )of 
1.0 mm with etching , application it did conductive paste 
which isacquired at description above, in kind of shape which 
is shown in Figure 1 and Figure 2, 90 min heat treatment did 
with 170 deg C and acquired conductor 2 and the pattern 3. 

Furthermore 1 is paper phenol copper clad laminated board in 
Figure 1 and Figure 2. 

[0038] 
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#3000 <DM*mmmx*mmLTmm& i <ds® 

©ttttffiSMLfctt** 6.1 ji Q -m T*fc^ 
[0039] 

(No.10— 8130)8g fc«<bS9(No.l0— 8132)2g £ 
S*UCCv»«» 2g *SdLT«fc<»** 
tt. *CD$£ 30 deg C -CJK£Ki&Lfc8L 10 ft 
III 30 deg C a>ftf*-C»«LTtt^*a»*-B- 

W»ifi£*«MMrc 1000 »(ctt*l/Cffl«r 

ffiic«*ifc 150 fi<D«mc-3ivc««/jss* 

[0040] 



USteflj i r#fc«*>o#M»47o g fttfKStf 

10mm (7) S/;U=l— )V 3kg £ 2 "J^KM? 

-;u^u#S§fllc|£AU8 ftlBEHE^TJU 
«t 7;WhJ±A<¥$ 5.7 JttMtff 

<D¥*D*4&A< 7.2iiim(DH¥tt««>o#»tt* 

wa+ifcHTttatootfitttDtt^* io era 

18-52%<DffiH"e¥^A< 40%-Cfcotco 
[0041] 

Slfctt l -e*fc/W>* 30g. ±Er»fcH¥ 



With # grinding surface of conductor 2 which is shown in 
Figure 1 which is acquired at description above water 
resistant polishing paper of 3000, smooth and mirror surface 
finishing it did surface of conductor 2, next this smooth and 
on thesurface which mirror surface is done application after 
doing solder flux, immersion it did in solder tank. 

It pulled up from solder tank after this, left in room 
temperature and aftercooling, it did tape test (After sticking 
adhesive tape, test which is peeled off) soldering of surface of 
conductor 2 concerning portion which is done. 

As a result, solder has not deposited in tape , is soldered in 
surface of conductor 2 you could verify . 

In addition, result which specific resistance of test pattern 
which is shown in Figure 2 which is acquired at description 
above evaluation is done was6. 1 ;mu:oa *m. 

[0039] 

Furthermore, concrete measurement method of aspect ratio in 
this working example is shownbelow. 

primary agent of epoxy resin (Beuhler supplied ) of low 
viscosity (No. 10— 8130 ) 8 g and curing agent (No.10— 
8132 )mixing 2 g, mixing conductive powder 2g dispersing 
well to here, after the vacuum defoaming doing that way with 
30 deg C, standing doing with condition oflO hours 30 deg C 
settling doing particle, it hardened. 

After that, it cut off cured product which is acquired in 
perpendicular direction,expanded cross-section to 1000 times 
with electron microscope and it sought the major 
diameter/short diameter concerning 150 particle which appear 
in cross-section, it made the aspect ratio with those mean. 

[0040] 

Working Example 2 

silver plated copper powder 470g and diameter which are 
acquired with Working Example 1 throwing the zirconia ball 
3 kg of 10 mm inside ball mill canister of 2 liter, 8 -hour 
turning anddeforming shape, aspect ratio average particle 
diameter of average 5.7 and major diameter acquired flat 
silver plated copper powder of 7.2;mu m. 

quantitative analysis doing particle of flat silver plated copper 
powder which it acquires with lOremoval, and scanning 
Auger electron spectrum analyzer when you inspected 
concerning exposed surface area of the copper average was 
40% in 18 -52% ranges. 

[0041] 

To flat silver plated copper powder 470g which is acquired at 
binder 30g v description above which isacquired with 
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h-/u 45g £**T$#bi*M^£t;=*p 

fee 

94:6 -efcofc. 

*fc?§SlJcD#W»li 8.3 MWTJfcofc. 
[0042] 

«u mmm i t^taia^-^tiis^ftofcis 

*fc.^Xh/^->0itffiBtli 5.8// Q-m -C 
[0043] 

7\**<<Xmx-ftMLtz¥-iS!ltkm< 5.1 //m <D 

»ttfflt»(a*7h-7'fxiinx(*i=)ai. sas 

SFR-Cu)£#£&&tf$e7K-ejfc$U::&. * 1 
'J'VhJU fcfcy AgCN 80g SIX NaCN75g 
Ao^5§iS-C?«ttJlt»IC«LTffi(Dg*< 18 M 



[0044] 

#fctt»o*«» 750g &UVSA< 5mm 
W27;H-^ 3kg *»AU 40 ^miaig$« 
TTX^htttfTO 1.3 &l»S0!>¥$tt8 
5.5// m (DB§£$ttlgtf>o£S8t&£#fco 



10~50%©©BT?¥$lJ&< 



[0045] 

HfflS« 1 35g, ±!E-e#fcB§i* 

#ffitf>o£fflf&465g ICjgffltLTX^/U^/Ut* 

h— ;u lig £JrajtTjt#&im*8Uit;=#a 

fco 
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Working Example 1 including ethyl carbitol 45g as solvent 
with the stirred agate mill and triple roll to uniform mixing 
and dispersing it acquired the conductive paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 94: 6was with weight ratio 
vis-a-vis solid component of conductive paste. 



Next, passing by step which is similar to Working Example 1, 
it produces conductor, as for result of doing tape test which is 
similarto Working Example 1 , solder has not deposited in 
tape , is solderedin conductor you could verify . 

In addition, specific resistance of test pattern was 5.8;mu:oa 
*m. 



In order average particle diameter which is produced with 
atomization method spherical shape copper powder (Nippon 
Atomise Kako K.K. (DB 69-246-4027 ) Ltd. make, tradename 
SFR-Cu ) of5.1;mu m after washing with dilute hydrochloric 
acid and pure water, with the plating solution which includes 
per liter of water Ag CN 80g and NaCN75g for quantity of 
the silver 18 weight% ago vis-a-vis spherical shape copper 
powder, it did displacement plating, water wash, dried and 
acquired silver plated copper powder. 



silver plated copper powder 750g and diameter which after 
this and into ball mill canister of 2 liter are acquired at 
description above threw zirconia ball 3 kg of 5 mm, 40 min 
turned and aspect ratio acquired abbreviation spherical shape 
silver plated copper powder of average particle diameter 
5.5 ;mu m of average 1 .3 and major diameter. 

quantitative analysis doing particle of silver plated copper 
powder which it acquires with lOremoval, and scanning 
Auger electron spectrum analyzer when you inspected 
concerning exposed surface area of the copper average was 
20% in 10 -50% ranges. 

[0045] 

To abbreviation spherical shape silver plated copper powder 
465g which is acquired at binder 35g* descriptionabove 
which is acquired with Working Example 1 including ethyl 
carbitol 1 lg as the solvent with stirred agate mill and triple 
roll to uniform mixing and dispersingit acquired conductive 
paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 93: 7was with weight ratio 



In addition content of solvent was 8.3 wt%. 
[00421 



[0043] 

Comparative Example 1 



[0044] 



[0045] 
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93:7 r*fcofco 

*fc»»0*«i* 2.2 m%-c$>o*:„ 

[0046] 

mummm 1 mm^-zfum^notz^ 

£. x-?lcl±^£j!><tt5tLTfcb-f . *** 
lcli>Ot£ttlt$*iTl^C<!:A<Stre£fcA<. 
xXh/^-XDJtffifiili 16.4// Q -nitSA^ 

[0047] 

mmm \ -e»fcfi«&o#«» 47o g $.vmm< 

10mm <DV)lzi— T#— )\, 4kg £ 2 'JyhJKD/K 

-^5;uss§wicsal, 10 ^mti^mmu 



stoTc<7>eiJg-e^^$iT*»«]ofco 

[0048] 

#i+ttat;»«tta>iRi±»*&{=*n«. 



M*a 4 at; 5 iMtoaH©***-*!*!*. 
urea 1 > 2 st; 3 xsitu $e>ic^ 

[HiSOffimj&BiW] 

[01] 

«7iy-^«a»ii«±i=»rtLfcai«fl:fl!> 

[02] 

[tt«©K9l] 
1 
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vis-a-vis solid component of conductive paste. 
In addition content of solvent was 2.2 wt%. 
[0046] 

Next, passing by step which is similar to Working Example 1, 
it produces conductor, as for result of doing tape test which is 
similarto Working Example 1, solder has not deposited in 
tape , is solderedin conductor you could verify , but specific 
resistance of test pattern 16.4;mu:oa *m was high. 

[0047] 

Comparative Example 2 

silver plated copper powder 470g and diameter which are 
acquired with Working Example 1 threw the zirconia ball 4 
kg of 10 mm inside ball mill canister of 2 liter, 10 hours and 
lengthy turned, but with just cohesion of conductive powder 
becomes large, the flat silver plated copper powder could not 
be acquired. 

Therefore job was discontinued with this step. 
[0048] 

[Effects of the Invention] 

conductive paste of invention which is stated in Claim 1 is 
superior in solderable and electrical conductivity. 

conductive paste of invention which is stated in Claim 2 is 
superior in improved effect and migration of solderable. 

conductive paste of invention which is stated in Claim 3 is 
superior in improved effect of solderable and electrical 
conductivity and. 

conductive paste of invention which is stated in Claim 4 and 5 
has theeffect which is stated in Claims 1, 2 and 3 , 
furthermore is superior in the workability. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a top view of conductor which was formed on paper 
phenol copper clad laminated board. 

[Figure 2] 

It is a top view of test pattern which was formed on paper 
phenol copper clad laminated board. 

[Explanation of Symbols in Drawings] 

1 

paper phenol copper clad laminated board 
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3 

Drawings 
[01] 



conductive paste 
3 

test pattern 
[Figure 1] 



HI 




[02] 



[Figure 2] 
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